INTRODUCTION
Recombinant DNA research applied to the purification of tRNA genes has been very useful for the clarification of several aspects of gene organization (1-3), transcription and precursor processing (4) (5) (6) (7) (8) (9) in a variety of organisms.
In order to purify specific tRNA genes, it is essential to have a radioactive probe for the routine procedures of colony and plaque hybridization or DNA blotting.
In many cases it has been possible to prepare high specific activity
•}? 32
J^P -labelled tRNA simply by growing cells in the presence of P-orthophosphate; alternatively, especially for eukaryote organisms, in vitro labelled tRNA has been used as probe. In most cases in vitro labelling is more convenient, especially since a very efficient procedure has been developed, involving T4-RNA ligase and ( P)-pCp (10) . Furthermore, in vitro methods for labelling are particularly suitable for the recently developed fast RNA sequencing techniques (11, 12) , which can be used when terminally labelled molecules are available.
At the present time both the in^ vivo and the iji vitro methods of labelling tRNA species are not specific for any individual tRNA species. For many purposes, however, it could be extremely useful to be able to label individual tRNA with high specific activity. Obviously, this can be achieved by using a radioactive amino acid and the aminoacyl-tRNA synthetase. In this case, however, the isotope that can be used ( H, * C or S) is not suitable for use in colony or plaque hybridization experiments, nor for RNA sequencing.
In this paper we present a method which exploits the specificity of the aminoacyl-tRNA synthetases to label individual tRNA species with -"P a t high specific activity.
MATERIALS AND METHODS
Chemicals. All radioactive amino acids and cytidine 3',5'-(5'-P)-bisphos- may be useful to specify that RNasetreatment, which is often used to reduce background, cannot be used in our case. The labelled 3'-terminus, which is often not encoded in the primary structure of tRNA, would be digested, thereby eliminating the radioactive signal.
RESULTS AND DISCUSSION
The rationale of the method is as follows: incubation ot total crude tRNA in the presence .of aminoacyl-tRNA synthetases (either as a crude extract or as a purified enzyme) and a specific amino acid will result in the aminoacylation of a tRNA species corresponding to the amino acid used.
Subsequent treatment with sodium metaperiodate will oxidize all tRNA species which had not been charged. The charged species, after deacylation is the only substrate which can be specifically ligated at the free 3'-0H terminus to (5' 32 P)-pCp by the action of T4-RNA ligase. The overall result of these 32 stepwise reactions will be the specific P-labelling of the tRNA species of choice. Whenever it is possible to separate on two-dimensional gel isoacceptî ng species, one expects to see more than one spot specifically labelled.
One example is given in Fig.4 when tRNA was charged with methionine. Spot A and spot B were identified as tRNA^'f and tRNA^1 1 ™ respectively (see Fig.6 ).
In a typical experiment we started with 40 picomoles of total tRNA from E.coli which was aminoacylated with histidine. The measured amount of charged tRNA was about 1Z of the total. We found about 0.4 picomoles of (5'--^P)-pCp incorporated into tRNA 1118 , indicating that we achieved about Partial sequence of specifically 32 P-labelled tRNA. tRNA Hls was eluted from the gel and its partial sequence was determined by the "wandering spot" method ( Fig.5) . A stretch of 12 nucleotides could be easily "read" from the autoradiography. The obtained sequence corresponds exactly to the sequence at the 3'-end of tRNA Hls (17) . In the case of tRNA* 1 " the sequence of spot A (see Fig.4 ) is shown in Fig.6 panel I and corresponds to the first 12 nucleotides of tRKA^'f from E.coli (18) . Both spot B and B 1 have the same sequence at the 3'-end (panel 2) and they are probably two isoaccepting tRNA^tm (19) .
Use of -^P-labelled specific tRNA for gene cloning. We wanted to prove that individual tRNA specifically 32p_iabelled by this method could be used for the identification of bacterial colonies carrying plasmids containing a specific tRNA gene. Plasmid pBK8 is a pBR322 derivative containing a 6,000
bp insert including a E.coli tRNA Ile gene (H.Delius, personal communication) .
Cells harbouring this plasmid contain between 10-30 copies of tRNA gene.
Colony hybridization (20) 
